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THE RATIO OF MALE TO FEMALE BIRTHS AS AFFECTED 

BY WARS 

Bt E. R. Shaw 



The theory has been advanced that the proportion of male to female 
births rises during or just after a period of war or similar catastrophe in 
which the mortality of the males has been unusually heavy, as though 
nature strove to keep the proportion of the sexes roughly at a constant 
figure. Dusing, in supporting his contention that late fertilization 
of females and increased time intervals between fertilizations tend to 
result in a relatively large number of males, says: "In fact, we note 
that after every war there is a relative over-abundance of male births. 
After the Napoleonic Wars this phenomenon was so strongly apparent 
that people feared a relative shortage of females. This has long been 
well known, has been noted after every war, and has never been 
doubted. "1 F. Prinzing refers to this theory also in the Medizinische 
Statistik (1906), where he writes: "After wars the relative number of 
males is said to be higher. Dusing calls it a well-known fact, and 
Von Fircks draws this conclusion from the German figures after 1866 
and 1871. "2 

This same contention has been brought forward by later statisticians 
and scientists. In a recent presidential address before the Royal 
Statistical Society, Sir Bernard Mallet presented figures showing that 
the proportion of male births to female births in England and Wales, 
Scotland, and Ireland for the years 1915 and 1916 was above the 
proportion for the twenty years 1894 to 1913. He stated that for the 
whole period covered by these war births the proportion of male to 
female births in England and Wales was 1,046, or eight above the 
average for the previous forty years, and concluded that "a rise in the 
sex proportion so marked and sustained over so long a period can hardly 
be dismissed as an accidental coincidence."' 

The British Medical Journal seems to put some faith in the theory, 
for it states (Nov. 21, 1914, p. 886) that it is remarkable that in 1857, 
the year after the return of our army from the Crimea, the excess of 
male over female births was much higher than the average for the 
three previous and the three subsequent years, and again immediately 
after the Boer War in 1901-02 it rose above the average for the pre- 
ceding period, 1897-1900. So general is the interest in this matter 

1 C. Dusing, Regulierung des GeschlectsverhMtnesses, 1884, p. 19. 

^ Ibid., -p. 82. 

8 Royal Statistical Society Journal, Jan., 1918, pp. 14-15. 
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that one of our leading newspapers ^ mentions it and refers to the fact 
that a scientist of New York City maintains that the hard conditions 
imposed on women during war times seem to result in a preponderance 
of male births during and after wars. It also quotes Dr. Corrado Gini 
as saying that sex determination in a crude form has been exhibited in 
Italy since the war by a large increase in the number of male children. 

A theory thus upheld by statisticians and scientists, and one which 
seems to have become traditional, offers a problem of considerable 
interest. The contention of this paper is that there is no conclusive 
evidence for the theory of an increased proportion of male over female 
births during or after wars. 

The figures of male and female births after the Franco-Prussian 
War have been brought forth as upholding this theory. Table I^ 
gives the ratios for living births in France. 

TABLE I 

Year Ratio* Year Batio Year Ratio 

1862 1,062 1867 1,042 1872 1,047 

1863 1,049 1868 1,047 1873 1,060 

1864 1,054 1869 1,060 1874 1,052 

1866 1,061 1870 1,048 1876 1,051 

1866 1,053 1871 1,048 1876 1,047 

• In this and the following tables the ratios are the number of male births per 1,000 female births. 

The average proportion for the pre-war years from 1862 to 1869 in- 
clusive was 1,050, for the war years 1870 to 1872 it was 1,048, and for 
the post-war years 1873 to 1876, 1,050. Though the period after the 
war shows a greater proportion of male births than the war years, it 
is no greater than that of the years of peace before 1870. 

An investigation of the figures for the German Empire from 1872 to 
1880 gives the results shown in Table II.* 

TABLE II 

Year Ratio Year Ratio Year Ratio 

1872 1,053 1876 1,055 1880 1,064 

1873 1,052 1877 1,061 1872-74 1,053 

1874 1,054 1878 1,051 1876-80 1,064 

1875 1,059 1879 1,063 

If any such effect as an increase of the proportion of male over female 
births had taken place it would be noticed in the years immediately 
following the war. For the first three years, 1872 to 1874, the ratio 
was 1,053. For the years 1875 to 1880 the average ratio was 1,054. 

« New York Times, Jan. 22, 1922. 

2 Annvmre Statistique de la France. Vol. 1, p. 48. 

s Statisiik de$ Deutchea Beichs. N. F. Vol. 44, p. 176 (living births only). 
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The Prussian figures from 1861 to 1880 are given in Table III.^ 

TABLE in 

Year Ratio Year Batio Year Batio 

1861 1,049 1868 1,055 1875 1,060 

1862 1,052 1869 1,065 1876 1,053 

1863 1,047 1870 1,049 1877 1,054 

1864 1,047 1871 1,052 1878 1,051 

1865 1,052 1872 1,053 1879 1,052 

1866 1,048 1873 1,052 1880 1,055 

1867 1,049 1874 1,056 

These ratios do not show any consistent rise in the sex proportion of 
births just after the wars. In 1868-69 the ratio was six above the 
ratio for 1867; but in 1862 the ratio had increased above that for 1861, 
and in 1865 it was five above that for 1864. The years immediately 
succeeding the Austro-Prussian War of 1866 do not show increases 
greater than those in the preceding years of peace. With regard to 
the Franco-Prussian War, no increase in the proportion is noticed until 
1874 and 1876, in which years the ratio rose to 1,056 and 1,060 respec- 
tively, falling again in 1878 to 1,051, and rising to 1,055 in the two 
years following. The changes in the proportion of male to female 
births do not come during or just after the war periods with any regu- 
larity, and it is hardly justifiable to cite these figures as upholding the 
theory under discussion. In a paper ^ delivered before the Royal 
Statistical Society Mr. Nixon presents monthly figures for Prussia 
which fail to record any effect of the war. The largest rise was from 
1,043 in July, 1870, to 1,069 in the following month; but this ratio was 
exceeded both before and after the war. Thus, the proportions of 
male to female births in Prussia and Germany, just as in France, seem 
to have been unaffected by the Austro-Prussian and the Franco- 
Prussian wars. 

The Japanese-Chinese War of 1894-95, lasting until about Septem- 
ber, 1895, was hardly serioxxs enough to have any effect upon the 
proportion of male to female births, even if we assume that wars in 
general do increase it. The proportion of male to 1,000 female births 
for these years in Japan is given in Table IV.' 

TABLE IV 

Year Ratio Year Ratio Year Ratio 

1893 1,040 1895 1,050 1897 1,054 

1894 1,052 1896 1,033 1898 1,036 

» Statistigue Internationale du Momement de la Population. Vol. 1, p. 329 (living births only), 
s Boyal Statistical Society Journal, July, 1916, p. 435. 
» Bfaumt StatieliQue de L'Empire du Japan. 1893-98. 
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It is seen that the ratio is higher in 1894 and 1895, falling in 1896, and 
rising in 1897. The increase after the war is irregular and offers no 
support to the theory advanced. 

The Boer War of 1899-1902 did not affect the normal sex ratio of 
births. The proportion of male to female births in England and 
Wales remained practically stationary — between 1,032 and 1,038 — 
from 1896 to 1900.i In 1901 it rose to 1,039, falling in 1902 to 1,027; 
and for the next five years it again fluctuated as before the war, be- 
tween 1,032 and 1,037. The sex proportion of births for this period 
in Scotland is irregular, and no conclusions can be drawn from these 
figures. 

The World War, because of its magnitude and duration, should, if 
any war does, have influenced the proportion of male to female births. 
Table V^ gives the proportion of male to female births for certain of 
the warring countries as well as for some of the neutral ones. 

TABLE V 



Country 



1919 



1918 



1917 



1916 



1915 



1914 



1913 



1912 



1911 



1910 



England and Wales* 

Ireland 

Scotland 

Netherlands'' 

Germany* 

Italyd 

Denmark® 

Switzerland' 

Norway* 



1,060 
1,071 
1,064 
1,067 



1,064 
1,044 



1,048 
1,047 
1,045 
1,061 



1,057 
1,055 



1,044 
1,052 
1,054 
1,055 



1,046 
1,043 
1,054 



1,049 
1,065 
1,056 
1,055 

1,654 
1,055 
1,057 
1,054 



1,040 
1,064 
1,047 
1,059 

1,656 
1,052 
1,043 
1,043 



1,035 
1,052 
1,033 
1,056 
1,056 
1,051 
1,048 
1,061 
1,070 



1,038 

l',64i 

1,047 
1,054 
1,050 
1,056 
1,051 
1,056 



1,040 
1,048 
1,051 
1,054 
1,059 
1,056 
1,055 
1,055 
1,059 



1,039 
1,064 
1,045 
1,050 
1,055 
1,054 
1,046 
1,040 
1,059 



1,040 
1,045 
1,037 
1,060 
1,053 
1,052 
1,053 
1,051 
1,047 



^Annual Beport of the Regiatrar-General, England and Wales. 1919. 

Annual Report of the Registrar-General, Ireland, for each year. 

Annual Report of the Registrar -General, Scotland. 1919. 
^ Annuaire Statistique, Netherlands. 1919. 
" Annuaire Internationale de Statistique, 1917. 
•^Annuaire Statistique, Italy. 1917-18. 
e Annuaire Statistique, Denmark, 1920. 

Reports of Births, Deaths, and Marriages, Denmark, 1911-15. 
' Annuaire Statistique, Switzerland. 1920. 
8 Annuaire Statistique, Norway. 1920. 



In England and Wales the ratio was 1,039 for the four years preceding 
the war; during the war years it averaged 1,043, and in 1919 rose to 
1,060, falling in 1920' to 1,052. Although in Ireland the highest ratio 
came in 1919 it fell in 1920, during which year it was less than it had 
been in two of the war years. The same general trend holds true for 
Scotland. The figures for Germany show a rise in 1916-17, but no 
change in the years immediately preceding. As far as the Italian fig- 
ures go, no change in the proportion of sexes at birth is noticed during 
the war years. The Netherlands have an average of 1,053 for the 

1 See the reports of the Commissioner of England, Scotland, and Wales. Vol. 14, 1914. 
' For living births only. Where no figures are given, reports are not available. 
' For 1920 figures see the Statesman's Year Book, 1921. 
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four years preceding the war, and for the war years an average of 1,055. 
The proportion does not remain a constant figure, but drops in the 
years 1916-17 to rise again in 1918. 

Denmark, which was a neutral country, had an average proportion 
in the years 1911-13 of 1,049, in the war years of 1,051, and in 1919 of 
1,064. Switzerland averaged 1,049 from 1910 to 1913, and 1,052 for 
the war years. For the other countries the data are incomplete, and 
what there are can furnish no information of value here. In the 
European countries which have just been reviewed the proportion of 
male births to female births is so irregular that no positive deductions 
can be made. Although in England, for instance, the proportion 
rises during the latter years of the war, it should be noted that this is 
likewise true for Switzerland and Denmark, which were neutral coun- 
tries and, as far as loss of male Me was concerned, were unaffected. 
What evidence these figures offer is quite inconclusive in supporting 
the theory. 

Owing to the lack of registration statistics in the United States only 
the numbers of births by sex since 1915 are available, and these only 
for the registration area, which constitutes a comparatively small part 
of the United States. In no state has there been any increase in the 
ratio of male births over female births decided enough to warrant any 
conclusions. Thus, in 1919 in Connecticut the proportion rose from 
1,041 to 1,068, but in the neighboring state of Massachusetts in the 
same year it fell from 1,061 to 1,036. Computations for the whole 
registration area only are given in Table VI.^ 

TABLE VI 
Year Ratio Year Ratio Year Ratio 

1915 1,065 1917 1,058 1919 1,056 

1916 1,057 1918 1,058 

The proportion for the whole registration area was greater in 1919 than 
in 1915, but lower than in the three intervening years, and these 
figures fail to support the theory advanced. Since the registration 
area has enlarged each year, the proportions for the registration area 
as it was in 1915 have been computed for several years, as shown in 
Table VII. 

TABLE Vn 
Year Ratio Year Ratio Year Ratio 

1915 1,055 1917 1,053 1919 1,054 

1916 1,055 1918 1,056 

These figures likewise fail to show any rise in the ratio during or after 
the war. 

' Birth Statistics in tlie Registration Area of the United States (1915-19). 
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The general conclusion of the study is that what Dtising considered 
to be a well-known and undoubted phenomenon is not established by- 
statistical proof. To offset the disproportionate loss of male life from 
the disasters of war is a matter of such importance to the race that we 
can scarcely believe that it is left to chance. But to hold that this is 
accomplished by a rise in the proportion of male births to female births 
after a period of war is to go contrary to the evidence. If the ratio of 
the sexes at birth does not change, can the economic and industrial con- 
fusion entailed by a war press more heavily on the female sex and so 
raise the proportion of female deaths to all deaths? 



SECTIONAL TRENDS IN DEPARTMENT STORE TRADE, 

1919-22 

By Lawrence B. Mann 



How has the business depression affected retail buying in different 
sections of the United States? The monthly sales of 156 department 
stores which report regularly to the Federal Reserve banks form a 
convenient body of data for use in the analysis of this problem. These 
stores are distributed through seven of the twelve Federal Reserve 
districts, and fairly represent department store activity in all sections 
of the United States except the middle west. In Table I the sales of 
stores in each Federal Reserve district are totaled for each month 
and converted into index numbers, the average monthly sales for the 
three years 1919, 1920, and 1921 being used as a base. 

The noteworthy features of these figures are the distinct seasonal 
fluctuations of trade in each district and the remarkable correlation 
between the seasonal variations in different sections of the country. 
In each district there is rather restricted business during January and 
February; a heavy spring buying season which extends through 
March, April, May, and June; a very slack season during July and 
August; and heavy fall buying which culminates in a distinct peak at 
the Christmas season. These seasonal fluctuations are of about the 
same degree of sharpness in the Boston, New York, Richmond, 
Atlanta, and Dallas districts, but are considerably less marked in the 
Minneapolis and San Francisco districts. 

In order to eliminate the effect of these acute seasonal fluctuations, 
new series of index numbers were constructed for each district, the 
sales for each month being based on the average sales for the cor- 
responding month of the three years, 1919, 1920, and 1921. 



